Abstract: Vegetable cultivation has a significant history in the countries of the Mediterranean basin. Italy is an important horticultural producer and, in this context, Sicily offers ideal conditions for the protected cultivation of field vegetables. Apart from a few well-organised producers, in many areas horticulture is characterised by backward entrepreneurial systems and fragmented production lines that make the vegetable market one that is very close to being a rigged competition in which companies must accept the price and have no negotiating power. This situation has been aggravated even further by the recent economic crisis and the subsequent recession, resulting in the disappearance of the production conditions for many small horticultural businesses. According to the theory of economic development, this loss causes the impoverishment of the area and has negative consequences on employment and income. In the present work, the profitability of a horticultural enterprise was measured. The study was conducted in Sicily, an island in the centre of the Mediterranean, where the cultivation of vegetables has a long history. The results show low profitability in relation to high production costs, as well as low market prices, reflecting imports from other countries in the Mediterranean basin and other Italian regions.
Introduction
Lettuce (Lactuca sativa L.) is a dicotyledonous angiosperm belonging to the Compositae family. Its centre of origin is in the western Mediterranean area where different types of lettuce are part of the spontaneous flora. The history of this species is not well known, but its use seems to have begun before the Christian era. It is believed that lettuce comes from a wild species, Lactuca scariola, which is widespread in northern Africa and in many other temperate regions of Europe and Asia (Siviero and Trentini, 2006) . Today, lettuce is among the fresh leafy vegetables that have the most varieties produced and sold on the international fruit and vegetable market. Italy is the world's fifth largest lettuce producer, and protected cultivation is common primarily in the southern and central regions.
According to the latest available statistical data available on FAOSTAT, in 2014 the total worldwide area devoted to lettuce cultivation was 1.158 billion hectares, an increase of 12.5% over the previous ten years (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) . This increase is primarily due to an increase in the area cultivated in China (+18.0%) and India (+29.2%), while the USA (-9.4%), Italy (-34.0%), and Spain (-10.2%) have experienced significant decreases.
In recent years, lettuce cultivation has been established in new producing countries, mainly due to low labour costs, but also to the increasing efficiency of bringing products to the market. This evolution has led to China becoming the main production area in 2014, with 584,459 ha, followed by India (172,432 ha), the USA (107,240 ha), Spain (33,868 ha), and finally Italy (32,991 ha) (Figure 1 ). As far as global lettuce production is concerned, similarly to what has been noted above regarding cultivated land area, there has been an increase of 8.9% in the last decade, reaching 24.9 million tons in 2014. China, in addition to being the country with the largest cultivated area, is the top country for harvested quantities (13.6 million tons), with a 24.1% increase in production in the last decade, followed by the USA (3.7 million tons), despite a 14.9% reduction; India is third in production (1 million tons), followed by Spain (902,000 tons) and Italy (709,000 tons) (Figure 1) .
In Italy, lettuce production in protected cultivation covers 9.8% of the area and 16.1% of the production (ISTAT, 2014) . The protected cultivation of lettuce is predominantly located in the central-southern regions due to favourable climatic conditions.
Over the past decade, among the primary producing regions, Sicily has grown in terms of the area cultivated in greenhouses (+34.4%) and production (+54.0%). In particular, in 2011 the areas planted with lettuce in protected cultivation amounted to 57.45 hectares, with a production output of 1307.5 tons.
Given that economic sustainability is the most important factor for farmers when selecting a crop (Selvaggi et al., 2017) , an economic analysis of a case study was carried out in order to estimate production costs and revenues from the cultivation of lettuce in greenhouses so as to better understand the profitability of Sicilian lettuce production.
Economics literature
Small agricultural businesses are subject to market prices. Indeed, operating in a competitive market, they are unable to influence the selling price. Often, in the field of agricultural production, there are many companies that operate with marginal costs which are higher than their marginal revenues. However, even when costs are lower than revenues, agricultural production is seasonal and usually subject to price volatility. In fact, the prices of agricultural products for fresh consumption, at least in the short term, are not dependent on production costs, but are rather an expression of the interaction of supply and demand. In this situation, the higher the supply, the faster agricultural prices decrease (Prestamburgo and Saccomandi, 1995) .
It is well known that the agricultural sector is characterised by a myriad of companies that stop in the first phase of production, that is, they do not manage to complete the production chain. This negative aspect is linked to the fragmented land structure. In this situation, even if the products' sales prices increase, the benefits do not go to the agricultural entrepreneur but only to those working in the final part of the production chain.
All of this contributes to price instability and reduces the contractual power of entrepreneurs and, as a result, the incomes produced in the agricultural sector, with negative consequences for the rural areas where these entrepreneurs operate. It is well known that businesses form the motor of local areas for the creation of production, employment, and income. In this scenario, it is crucial to recover competitive margins for businesses. This depends on the structure of business costs and revenues, particularly as regards the interrelation between fixed and variable costs and revenues. Effectively, profitability is the ability of the company to cover its costs and ensure an economic return for those who make up the factors of production (capital and labour). The comparison of costs and revenues is indispensable for assessing the effects of strategic business choices in order to highlight which areas it would be useful to intervene in (Finco et al., 2017; Schotter, 1995) .
For good business management, it is essential to understand which variables in the production process are relevant to the company's competitiveness, which products to abandon, and which to start producing (Vieri, 2012) . This latter aspect includes the planning horizon in which the entrepreneur can choose from all the technically valid solutions; indeed, in the long run, the entrepreneur can modify all the factors of production. From an agronomic point of view, choices depend on soil and climatic conditions and, assuming that the entrepreneur wants to focus production on herbaceous crops, the selection of an appropriate crop rotation system. However, after the production planning stage, the questions return to short-term issues, that is, to free market conditions in which at least one factor becomes fixed. From an economic point of view, after choosing what to cultivate, it is only possible to have an effect on variable production factors. Thus, understanding the structure of costs and revenues becomes crucial to making strategic business choices and to the local area in which the businesses operate.
Material and methods
For the purposes of our study, an economic analysis was conducted on a representative case of a lettuce farm using protected cultivation in southwestern Sicily. The selected case study appears consistent with the explicit objectives of the study, namely to determine the profitability of lettuce cultivation for the farm (Strano et al., 2017; Mazzocchi and Sali, 2014) . In particular, the features examined in the case study were those most frequently observed on Sicilian farms according to the latest data from the Italian farm census (ISTAT, 2012): small agricultural businesses, family management, low levels of mechanisation in cultivation operations, product marketing in the local area.
The farm covers 6 hectares, of which 3 hectares are devoted to the protected cultivation of lettuce (Figure 2 ). The remaining hectares are dedicated to the cultivation of other vegetable crops (broccoli, fennel, celery, etc.) which are included in the farm's crop rotation system. The lettuce varieties grown vary depending on the production period. Specifically, in the spring/summer period, Romaine and Ballerina varieties are cultivated, while Butterhead and Ranger varieties are present in autumn/winter. The production cycles have a variable length, depending on the season in which they are being implemented. The spring/summer production cycle has an average length of 30 days, whereas an autumn/winter cycle is 60 days on average. For the purpose of the following work, we chose to analyse a production cycle in the autumn/winter period.
The technical-economic data were collected through a questionnaire by means of a direct interview with the entrepreneur of the company being studied, who provided information about the costs and revenues of lettuce production. In particular, the questionnaire was divided into two main parts. In the first part, structural and management data were collected (business size, breakdown of the agricultural area used, investments made in the farm, sales methods), while the second part was focused on the production of lettuce (crop cultivation, labour requirements, etc.) and revenues from the sale of the product (yield, selling price).
The economic analysis was based on the prices of the previous agricultural year (2016/2017), and all the economic values were calculated per square metre of surface area. In order to assess the profitability of the lettuce grown in protected cultivation, the profit per unit area (€/m 2 ) was determined. The profit was calculated by subtracting the total cost of lettuce production from the gross saleable product (Prestamburgo and Saccomandi, 1995) .
The value of the gross saleable production was calculated on the basis of the average production of lettuce per crop cycle, considering the weighted average selling price reported by the business owner for the autumn/winter production period.
Lettuce production costs include variable costs and fixed costs (Engindeniz, 2007) , as follows:
where TC is the total cost of production, VC is the variable costs and FC is the fixed costs. The variable costs were determined by considering only the costs directly attributable to lettuce cultivation, while the fixed costs were calculated by means of a coefficient expressing the relationship between the area used for the protected cultivation of lettuce and the entire surface of the farm.
The variable costs associated with the cultivation of lettuce include the materials and services needed for the production process coming from outside the company (fertilisers, pesticides, fuels and lubricants, seedlings, repair and maintenance of greenhouses and agricultural machinery, transport, crates, etc.), the human labour necessary for crop operations during the production cycle (planting, soil preparation, harvesting, packaging, etc.) , and the interest on running costs (Prestamburgo, Saccomandi, 1995) . The fixed costs include all cost items that are not directly attributable to the production process (Messori, 2007) : replacement charges for capital goods (greenhouses, irrigation systems, agricultural machinery, agricultural buildings), compensation for intellectual work (management expenses), taxes and interest on capital goods and on land value. In order to assess the replacement charges for the greenhouses, a 15-year economic life was considered.
Results
The total production cost of greenhouse lettuce was 2.22 €/m 2 , of which variable costs were 47.3%. Materials and services made up 80.9% of the variable costs, followed by labour (18.1%) and interest on running costs (1.0%).
Among the materials and services, the main cost item was the purchase of seedlings (0.37 €/m 2 ), comprising 43.5% of the total, followed by the greenhouse cover (0.30 €/m 2 ). Of much less significance, though, was the cost item for the crates, since they come from a cooperative of which the company is a partner and which supplies them for an annual membership fee.
Labour costs (0.19 €/m 2 ) show that, in the protected cultivation of lettuce during the autumn/winter cycle, the most expensive item was planting (0.10 €/m 2 ), followed by harvesting (0.08 €/m 2 ) and other operations, such as plant protection treatment, irrigation, and pest control at a cost of 0.01 €/m 2 . Fixed costs accounted for 52.7% of production costs, and the replacement charges for capital goods were the main cost item, at 0.79 €/m 2 . Most of this value came from the greenhouse replacement charges of 0.6 €/m 2 (51.3% of fixed costs). Interest on capital goods made up 18.0% of the fixed costs, with a value of 0.21 €/m 2 , followed by wages (8.5%), interest on land value (4.3%) and taxes (1.7%) ( Table 1) . The value of the company's gross sales, based on the data obtained through the questionnaire, was 2.5 €/m 2 , resulting from an average yield of 10 plants per square metre and a weighted average selling price of 0.25 € per head of lettuce (Table 2) . Thus, from the data obtained, the profit from the protected cultivation of greenhouse lettuce was 0.28 €/m 2 , demonstrating just how modest the profits of the analysed company are.
Conclusions
As is evident from the reported figures, even a minimal variation in costs or a decrease in sales prices would result in a decrease in the company's profit and perhaps even result in a loss. This is attributable to the company's economic and structural problems that negatively affect potential competitiveness.
The marketing of the product, limited to the local market, and the limited degree of mechanisation of crop operations have a negative impact on production costs. Considering the difficulties that farms are experiencing (high production costs, low negotiating power, and small business size), innovation in production processes and working together within farmers' associations could be a way to increase earning margins.
Modernisation of the production chain and a change in entrepreneurial strategies can, in fact, promote the sustainable economic development of farms. The reorganisation of commercial and production processes is of paramount importance to try to recover market segments that are now being served by foreign countries.
Profitability is a key requirement for competitiveness in an increasingly globalised and competitive market, especially for small-scale farms where the loss of profitability is often more than that of more wide-reaching companies. These have the ability to make better use of labour and other production factors because they are more mechanised and less dependent on human labour, enabling them to obtain economies of scale that ensure higher incomes and profits.
